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Abstract

Background: Coproduction with users of new digital technology, such as passive mood monitoring, is likely to improve its
utility, safety, and successful implementation via improved design and consideration of how such technology fits with their daily
lives. Mood-monitoring interventions are commonly used by people with bipolar disorder (BD) and have promising potential for
digitization using novel technological methods.

Objective: This study aims to explore how a passive behavioral monitoring platform, Remote Assessment of Disease and
Relapse, would meet the needs of people with BD by specifically considering purpose and function, diversity of need, personal
preference, essential components and potential risks, and harms and mitigation strategies through an iterative coproduction
process.

Methods: A total of 17 people with BD were recruited via national charities. We conducted 3 web-based focus groups as a part
of an iterative coproduction process in line with responsible research and innovation principles and with consideration of clinical
challenges associated with BD. Data were analyzed thematically. Results were cross-checked by someone with lived experience
of BD.

Results: Focus groups were transcribed and analyzed using thematic analysis. Six themes were identified as follows: (1) the
purpose of using the app, (2) desired features, (3) when to use the app, (4) risks of using the app, (5) sharing with family and
friends, and (6) sharing with health care professionals.

Conclusions: People with BD who are interested in using passive technology to monitor their mood wish to do so for a wide
variety of purposes, identifying several preferences and potential risks. Principally, people with BD wished to use this novel
technology to aid them in self-managing their BD with greater insight and a better understanding of potential triggers. We discuss
key features that may aid this functionality and purpose, including crisis plans and sharing with others. Future development of
passive mood-monitoring technologies should not assume that the involvement of formal mental health services is desired.
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Introduction

Background
Recent developments in technology have increased the
possibility of determining the mental state of an individual via
tracking behavioral data collected via smartphones [1]. This
promises novel interventions based on passive ecological
momentary assessment—a technology that can potentially
frequently assess mood via data collected in the background of
one’s smartphone use [2]. While this hypothesis remains
controversial, many research teams are trying to implement this
new technology into usable and acceptable interventions [3].
One open-access research platform using passive monitoring
technology to glean new insights into mental disorders is the
Remote Assessment of Disease and Relapse (RADAR) [4].
Here, we explore the design and potential implementation of
this technology, using the RADAR platform, in the form of a
mood-tracking app for people with bipolar disorder (BD),
considering purpose, function, components, and risks and harms
in an iterative coproduction process centrally involving end
users of the technology—people with BD interested in mood
monitoring. However, clinical experts and experts in the design
of digital technology involving human-computer interaction
and responsible innovation were also involved in such
coproduction, as we have previously proposed [5]. There is a
tension between 2 models of technology explored here—one
where mental state is predicted via smartphone use and another
where technology enters our lives via coproduction. This paper
builds on these conceptual ideas.

BD is a condition where individuals already apply various
mood-tracking methods to try to gain insights into the disorder
and prevent relapse [5,6]. There is some evidence suggesting
that increasing awareness of mood fluctuations can improve
insights into and the identification of early warning signs and
can be useful in preventing relapse in BD [7]. It also suggests
that novel technology increases the potential to harness this new
technology to create more sophisticated and structured
mood-tracking interventions for people with BD. Most of these
existing techniques and methods of tracking mood require
considerable effort from participants in logging their mood
every day for many months [8,9] and may be subject to
inaccurate information due to mood biases [10]. Many people
with BD use approaches such as paper- and pen-based tracking
procedures, mental and physical notation, conversations with
their partner, or already existing active smartphone apps [5].
Passive data collection approaches (which are then interpreted
actively by the user) may improve flexibility, usability, and
acceptability and decrease the time requirement for people who
monitor their moods. In a previous qualitative work, a passive
mood-tracking app was perceived as potentially positive and
helpful by people with BD [5], solving many of the issues with
existing methods.

When applying novel technologies in potentially clinical and
vulnerable populations, it is important to consider potential risks
and harms [11,12]. Technical advances offer potential solutions
to complex problems with lighter regulation than many existing
approaches to mental health, for example, medication. There is
an urgent need to embed responsible research and innovation
(RRI) frameworks to maximize societal benefit and be able to
anticipate and reflect on the medium- or long-term impact of
technology on stakeholders as well as the environment [13].
For example, by engaging with users, developers can identify
design properties that could minimize the potential for harm in
a number of ways (eg, accessible interfaces, integration with
conventional mental health services, and enhanced data privacy
and security [14]) and also reduce other risks, for example,
digital exclusion that might potentially increase inequalities
[14-16].

RRI [11] provide an ethical approach that requires planning,
anticipation, and co-design through technological development
with end users and all those involved in developing and later
using the technology. Along with mitigating harm and
inequality, such a co-design process carried out in the framework
helps to improve its acceptability and usability for all potential
users and relevance to practice and provides some assurance of
the safety of the product. For these reasons, a co-design process
may lead to a faster spread of usable interventions and a quicker
abandonment of less satisfactory developments. However, one
element that has so far been given less consideration in the work
of responsible innovation is the range of problems associated
with different types of mental states when using different forms
of technology, such as digital mood monitoring, particularly in
conditions where change may be dramatically different, such
as BD, where people with BD may experience more than one
type of mental state, such as mania and depression. For instance,
people with mania are likely to show dramatic changes in their
social contacts and what they will communicate and share
(particularly on social media) compared to when they are
depressed or when they are in neither mental state. This paper
applies principles from RRI to consider risk anticipation and
risk mitigation in people with BD.

RADAR is an open-source platform and resource for
self-tracking psychiatric and neurological conditions developed
by a consortium of academic and industry organizations.
Currently, the platform has been successfully developed for
those with multiple sclerosis [17], depression [4], and epilepsy
[18]. RADAR currently passively monitors the following
smartphone data: phone use, local weather, step count, GPS
location, app use and time duration, battery level, Bluetooth
devices in the nearby vicinity, actigraphy, heart rate, call or
SMS text message logs, and ambient light.

We are aiming to apply the technology to people with BD, to
assess how it might be adapted and adjusted to meet the specific
needs of this population. We will not only focus on the
technology but also on the requirements needed to ensure it
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fulfills the aspirations of people with BD, balanced against
identifying potential risks. We will use expertise in responsible
technology design to consider unintended consequences,
potential risks, and how these might be mitigated.

Objectives
We conducted a series of focus groups to explore the
opportunities and challenges of the app to ensure the
acceptability and efficacy of passive mood-monitoring apps in
the future. This work was part of an iterative coproduction
process in line with the use of RRI. We aimed to determine
opinions on the following: (1) the purpose and function of the
app, (2) the essential and desired components of the digital tool
and optimal methods of delivery and design frequency, and (3)
the potential risks and harms of using the technology and how
these might be mitigated

Methods

Overview
Participants were recruited via national and local charities
(Bipolar UK and Bipolar LIFT CIC) via their research
opportunity network and other snowballing techniques via an
existing patient and public involvement (PPI) team based at the
Institute of Mental Health and the University of Nottingham.

Previous research included 16 individuals with BD [5,19] in 2
workshops; however, this explored the utility of self-tracking
in general before the development of the RADAR-based tool
and did not explore the tool in detail. We chose to explore the
study aims through 3 focus groups with potential end users of
this technology to simulate discussion and exploration of these
issues rather than conduct individual interviews. Previously,
we recruited participants from a geographical area that was
familiar with participation in research on BD and digital mental
health. We wanted to check whether the findings would apply
to participants who were not from an area where there was such
exposure to research so that fresh ideas and challenges might
emerge and also to check the transferability of previous findings.
We wanted to test the credibility and confirmability by feeding
back findings from previous workshops and focus groups. To
facilitate this, one of the workshop leaders from our previous
research (an individual with over a decade of experience in PPI
and who also has experienced BD) took part in the development
of the topic guides and write-up of the current project. All these
approaches enhanced the trustworthiness of data collection and
analysis. We hoped to recruit 5 to 8 individuals per focus group
(>8 individuals would be inappropriate via video call). We
planned to run as many focus groups as required until there was
a saturation of themes emerging from the focus groups, and no
new themes were emerging. Initially, we planned 3 focus groups
based on our previous experience of carrying out workshops
and focus groups.

The inclusion criteria were as follows: self-reported formal
diagnosis of bipolar 1 disorder, bipolar 2 disorder, or bipolar
spectrum disorder (BD not otherwise specified or cyclothymia)
by a UK psychiatrist, owns and regularly uses a smartphone
with an interest in self-tracking their mood via a digital tool,
fluent in English, able to give informed consent, and aged >16

years. Exclusion criteria were as follows: participants who
lacked the capacity to consent (eg, self-reported diagnosis of
dementia and primary diagnosis of substance misuse) or were
current inpatients in a psychiatric hospital.

The study was conducted between August and December 2023.
We tried to ensure that our methods reflected current practices
used by these organizations who organize workshops, focus
groups, and group events, which was the reason behind our
choice of data collection. Our 3 focus groups were held on the
web to improve accessibility and to improve diversity
recruitment. The COREQ (Consolidated Criteria for Reporting
Qualitative Studies) checklist is presented in Multimedia
Appendix 1.

Ethical Considerations
The study was subject to ethical review and approved by the
faculty of medicine and health sciences at the University of
Nottingham (FMHS 174-1222). Participants made first contact
with the research team following advertising. Participants were
initially provided with a participant information sheet and given
an opportunity to discuss this and ask questions via phone call
or email. After ≥48 hours, participants were invited to complete
the consent form and again provided with an opportunity to ask
questions via telephone call or an alternative method. The data
in this study have been deidentified where applicable, and
participants consented to the publishing of deidentified
quotations. Participants were provided with a £30 (US $38)
voucher following the completion of a single focus group. The
participants had no relationship with the research team before
joining the study. The participants knew about the reasons for
conducting the research but had limited knowledge about the
research team other than their qualifications. While the research
team was diverse, including people with lived experience, some
members were psychiatrists and therefore might have carried
certain assumptions or biases about the delivery of interventions
in people with BD in the National Health Service.

Focus Group Layout
Each focus group lasted 2 hours in total and followed a
semistructured topic guide informed by previous research [5]
and produced by 2 psychiatrists and 1 person with lived
experience of BD (LAW, RM, and MM). Participants were
given an explanation of the purpose of the focus groups before
participation. The topic guide was used to ask open questions
on (1) developing the function of the mood-tracking tool, (2)
developing the content of the mood-tracking tool, and (3) how
best to translate function and content into a usable and
acceptable digital tool (Figure 1). The first 2 focus groups
concentrated mostly on what participants wanted from the app
and why, reaching saturation in relation to these themes.
Therefore, the third focus group only briefly commented on
these matters having been presented with these findings. The
third focus group concentrated in more detail on how the app
was delivered, although some of this content had been explored
in the first 2 focus groups. Focus groups were video recorded
followed by verbatim transcription. Focus groups were
facilitated by LAW (male psychiatrist), who was trained in
qualitative interviewing and focus group data collection. At the
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time of the focus group, all participants knew LAW from their first contact when considering joining the study.

Figure 1. Overview of the main findings of the 6 themes.

Participants in all focus groups were given a verbal description
of the RADAR platform, including the type and amount of data
it was possible to collect presented pictorially (Figure S1 in
Multimedia Appendix 2). Participants in focus group 1 were
presented with the results from the previous round of workshops.
The results are summarized in Figures S2 and S3 in Multimedia
Appendix 2.

Results

Overview
A total of 17 participants joined 3 focus groups. The
demographic characteristics of participants are reported in Table
1. A total of 97 people initially made contact via recruitment
methods.

JMIR Form Res 2025 | vol. 9 | e65140 | p. 4https://formative.jmir.org/2025/1/e65140
(page number not for citation purposes)

Astill Wright et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 1. Demographics and clinical characteristics of the participants (N=17).

Participants, n (%)Demographic and clinical characteristics

Age group (y)

0 (0)<18

1 (6)18-24

4 (24)25-34

3 (18)35-44

3 (18)45-55

4 (24)55-64

0 (0)>65

Sex

5 (29)Male

9 (53)Female

1 (6)Nonbinary

Category of bipolar diagnosis

5 (29)Bipolar 1 disorder

8 (47)Bipolar 2 disorder

1 (6)Cyclothymia

1 (6)Bipolar disorder not specified

Years of lived experience of bipolar disorder

0 (0)<1

2 (12)1-3

5 (29)3-5

1 (6)5-7

7 (41)>7

Thematic analysis resulted in 6 themes as follows: (1) purpose
of using the app, (2) desired features, (3) when to use the app,
(4) risks of using the app, (5) sharing with family and friends,
and (6) sharing with health care professionals. For each theme,
participants described positives and negatives. Tables 2-4 report
themes, subthemes, and the participant identifiers.

All the results were cross-checked by someone with lived
experience of BD type 1 and over a decade of experience in
PPI. Participants did not provide feedback on the findings.
Coding via NVivo (Lumivero) [20] was performed by 1
researcher (LAW).
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Table 2. Quotes related to theme 1 (purpose of using the app).

QuotesSubthemes

Subtheme: aid not a tool to be trusted
blindly

• “But then I think most people would rather have someone check in and say ohh you know, your app
suggests there’s been a change and then for them to say Oh no actually you know, I’m fine it’s just
that this has happened that’s happened.” [ID15].

Subtheme: understanding triggers • “What I have used it for is we’ll got on. I’m I’m a bit anxious for no particular reason. Am I just
being bloody minded and annoyed? But a lot of the time, it’s actually. I’ve tripled my workload. I
haven’t had sleep.” [ID13]

Subtheme: improving insight • “So actually, I didn't sleep well and this happened or I did sleep well and I was fine and ohh I've
been spending a lot of money doing a lot of stuff and then this happened. But also what was happening
with my medication and where was I in my cycle? Where was I? What exercise was my level of ex-
ercise good at high or low or yeah, so I think it’s for your own picture and your own health and ev-
erybody’s different.” [ID11]

Subtheme: objectively judging the mood • “I think one of the positives about it for people with bipolar is that objectivity and you know the
objective data that comes because it also takes a bit of that pressure off the person.” [ID12]

Subtheme: prevention • “Yes, that is fair to say and to catch it quickly, you know, I mean sort of the sooner you can pick up
on it and if you've got a monitoring device that can alert you, that’s even better.” [ID8].

• “Bit hyper, you’re a bit, you know, you’re talking really fast or you’re having loads of different ideas
about different things and stuff, and it might be that I missed that until it’s fed back to me, reflected
back to me so.” [ID9]

Subtheme: safety net and reassurance • “So something in the background. Something in the background sort of saying actually, you’re doing
X, Y & Z and that’s not normal for you.” [ID5]

• “It’s a sense of security in a way. You know, it’s almost like having someone there constantly
keeping a check on your mood, even though they’re not there virtually.” [ID8]

Subtheme: self-management • “If I’m struggling, I’m at 2. What activities could I do to boost it so I’ll go for a walk or art activities
so I will go back to that book that we made and try the strategies first before I went to the doctor and
got a PRN so that would be how I’d monitor it.” [ID2]

Subtheme: to compensate for having fewer
people around to check in on you

• “I live alone so I don’t have anybody to notice. A mood tracker would help with that.” [ID5]

Subtheme: use information to adjust med-
ication

• “Yeah, lifestyle changes. Probably tweaking my medication. It could be that because sleep deprivation
is a big trigger for me and it could be that I’m lacking in sleep, so the may need to give me some
sleep medication.” [ID8]
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Table 3. Quotes related to theme 2 (desired features), 3 (when to use the app), and 4 (risks of using the app).

QuotesThemes and subthemes

Theme 2: desired features

“Depends how good the app is, whether it does actually perform well ’cause it could be something that is
obviously not correct. In a sense, it might not necessarily me being a period of mania, it could be picking
up something that is questionable.” [ID9]

Subtheme: accuracy is important

“And quite often I’m not even that. I’m not that aware of. Maybe what I’ve put into it ’cause I get up, do
it, and then you know and go about my business. So maybe something that’s a little bit more engaging and
if it’s an app that’s working in the background more rather than you know, and then I can perhaps turn to
that and realize stuff that I’ve not seen before.” [ID9]

Subtheme: the advantages of passive
monitoring

“We have a plan in place like that. He’s allowed to call the doctors and the mental health team and the GP
that needs to be called.” [ID17]

Subtheme: crisis plan

“I think I would like to see all the individual pieces of data. I feel like if that app is collecting those data
points, I kind of feel like I’m entitled to see them.” [ID10]

Subtheme: data and app transparen-
cy

“If it’s really like clunky and not that accessible or it doesn’t feel very friendly. It’s gotta be something that
fits, doesn’t it? The individual.” [ID9]

Subtheme: the ease of use

“When I’m not well then I’m absolutely rubbish at taking medication. So yes, prompts to take medication
and stuff would probably be for me a good idea.” [ID8]

Subtheme: medication prompts

“I think that people are gonna have very different preferences and people are going to want to use this in
very different ways. And I think that one size isn’t gonna fit all. And if you’re gonna do this, then you need
to build in that adaptability within it.” [ID15]

Subtheme: personalization

Theme 3: when to use the app

“I think for me it would be useful to have it kind of on in the background all the time, so that then you can
kind of see those periods where you’re not 100% sure what it was like. You can go back and say oh actually
I’ve had this amount of time...especially when the mood’s low you can I find that I might think, oh, I’ve
only been OK for a week, but it would give you a bit more of a realistic insight to say oh actually you’ve
had a few months when you’ve been okay.” [ID7]

Subtheme: would monitor constant-
ly

“As for using it every day, I probably wouldn’t. I would probably just dip in if I felt my mood starting to
get a bit lower, a bit high.” [ID14]

Subtheme: not track all the time

“I guess the idea would be that the app would learn about your behavior, so it would be able to predict when
you know things might be difficult for you, or you know if certain times of the year are more difficult than
being able to provide that support for you and then being able to toggle things on and off.” [ID10]

Subtheme: periods when tracking is
particularly important

Theme 4: risks of using the app

“I think for me anyway, because you’ve got a lot of data, I’d be a little bit worried about where that data
was going if it was being shared.” [ID7]

Subtheme: data security concerns

“I also got really paranoid when I was ill...so you, you know, would you get to the point where you didn’t
trust the app where you thought that people were trying to get you, you know, sectioned or trying to get
your money off you or, you know, trying to do some sort of nefarious activities, you know, against you at
that time?” [ID 14]

Subtheme: dislike of the app when
unwell

“Obviously there’s a danger where you feel that you’re being monitored.” [ID13]Subtheme: feeling monitored in a
negative way

“If the app sensed you know that things weren’t going too well, you know, in whatever kind of data point
that is, then it kinda feels like my, I dunno, sense of agency is removed, or autonomy...it doesn’t feel good,
it doesn’t necessarily feel like an empowering thing.” [ID10]

Subtheme: losing autonomy

“But it depends in certain situations, like if you got an abusive partner or something like that, you might
not want them to know so.” [ID2]

Subtheme: potential for the data to
be used against you

“Massive risk is taken...Overshare...there’s a real risk the if you’ve got this sort of information you could
just say to anybody any stranger: look at all this. The inhibitors aren’t there. You lose the self-control, the
inner voice, when you’re high.” [ID13]

Subtheme: the risks of oversharing
data

“I’d be scared of what they’d make of that information and whether they’d make decisions behind my back
about my care. That yeah, that I wouldn’t agree with.” [ID4]

Subtheme: the fear of mental health
services
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Table 4. Quotes related to theme 5 (sharing with family and friends) and theme 6 (sharing with health care professionals).

QuotesThemes and subthemes

Theme 5: sharing with family and friends

“So I think the ability to share with other people is is good, but as a everyone said, you need
to be really careful and have the options of who you share it with.” [ID14]

Subtheme: carefully choosing the right person to
share with

“Yeah, I think it could create some difficult conversations, but the friend would usually be
able to tell pretty quickly, especially if it’s mania they’d be able to tell just by giving me a
quick phone call.” [ID4]

Subtheme: facilitating conversations about relapse
and care

“That’s it really, with me. And of course my partner does pull me back, do you know what I
mean, when he sees it running out of, do you know what I mean, running of control.” [ID3]

Subtheme: family and friends tracking mood

Theme 6: sharing with health care professionals

“They don’t take at face value what I’m telling them and therefore they are making comments
like ‘Ohh sorry, we don’t believe you’ and all this sort of stuff, so I’m opening up saying I’m
ill and they're saying but you’re talking to me, you’re presenting a very strong individual, go
away.” [ID13]

Subtheme: skepticism about sharing with mental
health services

“I will say it amazed me actually as in I could see my highs and my lows and I’d be like you
know where as if I hadn’t been doing that, I wouldn’t have been able to put that across to the
health professional because it would kind of just gone you know, so this...was actually really
beneficial to me.” [ID16]

Subtheme: mood monitoring to guide treatment

“Do it myself first and share that sort of more directly with all my husband or whatever rather
than sharing it sort of with the mental health team straight off.” [ID7]

Subtheme: sharing less with professionals versus
family and friends

“I think you’d have to be at one with who you’re sharing with so you wouldn’t just be sharing
indiscriminately with health care professionals who that don’t know you...my consultant
psychiatrist, I’ve had, you know for 16, almost 16 years, so you know, it's lucky for me that
I know her and true her and she knows me.” [ID12]

Subtheme: sharing relies on trust

“Retrospectively, like it would work, I guess in the same way how I've been like using like
the previous apps, I think in real time, I guess it could be like quite a few problems.” [ID10]

Subtheme: would share in retrospect but not in
real time

Participants articulated a wide variety of different needs and
preferences for the use of the app; some were commonly
endorsed, and some were only endorsed by a few but for specific
reasons, for example, because they lived alone and needed more
objectivity (Tables 3 and 4). Most (35/45, 78%) subthemes were
articulated, even if very briefly, in all 3 focus groups. Naturally,
some subthemes were discussed in much more depth in certain
focus groups. This is likely to represent important and
generalizable data [21]. A minority (13/45, 29%) of subthemes
were present in 1 or 2 focus groups (eg, medication prompts,
providing continuity of care, positive messages, reassurance,
data security concerns, feeling monitored [negative], potential
for abuse, the risks of oversharing data, facilitating conversations
about relapse and care, skepticism about sharing with mental
health services, monitoring constantly, self-rating of mood can
be unreliable, and stop self-monitoring when unwell).

Theme 1: Purpose of Using the App
Views on the purpose of the app were mixed (Table 3), and the
participants wished to use the app in a variety of different ways.
Some participants reported multiple uses for the app; others
wished to use it for one specific purpose. The most popular was
using the information they inputted into and reflecting back
from the app to get a sense of where their mood was at that
moment and to self-manage their BD. This could take the form
of scaling back commitments, communicating with one’s
support network, changing medication, ensuring sufficient sleep,
and doing more exercise, depending on the mood state. Many
people wished to share information about their mood with

trusted individuals around them and some with their health care
professional.

Many wished to use the app to prevent future relapse by
identifying early warning signs and triggers and improving
long-term insight by examining both where their mood was now
and the long-term changes in mood over many months and
years. Many wanted a safety net for when they lost insights into
how low or high their mood was at that moment, to both prevent
the worsening of their mood and to avoid the negative behavioral
consequences of being unwell, for example, excessive spending
leading to the accumulation of long-term debt. There was an
acknowledgment that the app might occasionally be wrong and
that this information would be used to inform decision-making
but not be the sole driver of it.

Theme 2: Desired Features
Participants were complimentary of passive monitoring
(provided it was accurate and gave usable data), particularly
regarding the ease of tracking their data over many years and
when they may not wish to do so, for example, when they were
unwell (Table 4). Many identified that a key barrier to them
tracking their mood at present was the amount of time and effort
it took, which they felt passive approaches would solve.
Function and usability were key—the app being accurate in its
core functions, for example, roughly identifying mood state.
Participants wished to incorporate a crisis plan and personal
alert system into the app; suggestions included writing things
a person wished to be reminded of when they were well (such
as a crisis plan) that could then be shown to them when they
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were unwell, for example, around self-management of the
illness. Another suggestion was receiving a notification from
the app simply informing a person that they might be unwell as
well as potentially sharing that with a predetermined trusted
individual (explored in more detail in Theme 5: Sharing With
Family and Friends section). The ability to customize and
personalize aspects of the app seemed key, for example, toggling
on-off certain aspects of data collection or any sharing. It was
acknowledged that individuals would wish to use the app in a
variety of different ways with different preferences around data
security and the way they manage their BD.

Theme 3: When to Use the App
Opinions regarding when participants might use the app were
mixed (Table 4). Some wished to monitor it constantly,
acknowledging that doing so may help them triangulate their
mood around important life events in the hope of managing
their illness. Others disliked the idea of tracking all the time
and did not wish to do so when well. Some mentioned that there
were times, for example, around particularly stressful life events,
when tracking might be more important.

Theme 4: Risks of Using the App
Concerns were raised around data security and possible breaches
of data (Table 4), including from the individual who was unwell,
for example, oversharing their information or data with someone
who could potentially harm them. Susceptibility to abuse
because of the collected data were a concern and some
participants felt as the stigma of their illness had been used
against them previously. Some participants were concerned
they might feel monitored and that they would develop a dislike
of the app if they felt particularly paranoid when unwell,
potentially deleting it or removing their data from it. In total, 2
participants expressed concerns that the app could decrease their
sense of autonomy, particularly if it was directing a person to
do certain things or sharing their information with others. Many
expressed concerns and fear of the involvement of mental health
services deriving from previous negative experiences, including
not feeling heard, being detained under the Mental Health Act,
and a lack of trust in their health care professional.

Theme 5: Sharing With Family and Friends
We explored sharing with others in detail as it appeared to be
a particularly important and potentially difficult-to-implement
aspect of the app (Table 4). Participants felt that carefully
choosing the right person to share any data with was extremely
important. Some participants felt that their family and friends
would wish to see their mood charts over long periods, while
others felt that that information would not be of interest. Some
wished for a single chosen person or a couple of chosen people
to receive a notification when they were unwell as a safety
net—building on previous nuanced conversations around safety
or crisis planning, relapse, self-management, the involvement
of mental health services, etc. Others would not choose this
functionality and would not wish to share their data.

Theme 6: Sharing With Health Care Professionals
Many individuals did not wish to share their mood data with
their health care professional in real time, due to concerns about
an overreaction from mental health services, coercion, and a

preference for self-management (Table 4). This seemed to be
determined by the degree of trust participants had in their health
care professional. However, most would share the data about
their mood in retrospect to help with diagnosis, assessment, and
subsequent treatment, for example, medication monitoring.

Discussion

Principal Findings
This qualitative study explored what people with BD wanted
from a passive, mood-tracking app and tool to help them manage
their BD. We explored the purpose, desired features, and
usability in the context of ethical development of technology
considering potential risks and safety of use and misuse. We
explored the potential methods of incorporating desired features
into the app in ways that would not compromise safety or cause
unintended consequences, for example, sharing data with others.

Fundamentally, people with BD wanted to use passive
mood-monitoring technology for a wide variety of purposes
using different methods. They wished to use the data in a diverse
and pragmatic way to help them self-manage their BD with
greater insight and a better understanding of potential triggers.
We discuss key features that may aid this functionality, for
example, sharing with trusted individuals and reminders of crisis
plans or personal alert systems. We discuss the future
development of passive mood-monitoring technologies and
particularly state that it should not be assumed that the
involvement of formal mental health services is desired.

Most individuals principally wished to use the app to aid the
already existing self-management of their BD. The way
individuals wished to self-manage varied, and a preference for
personalization was clear to accommodate the variety of
strategies of using the app and the data it generated. This accords
with previous work where insight, understanding, and
self-management [6] to aid coping and prevention of relapse
were the most salient reasons for engaging with self-monitoring
[5,22-24]. Some subthemes were only articulated by a minority
of participants, for example, using the information from the app
to adjust their medication, providing continuity of care, and
receiving positive or encouraging messages from the app. These
less frequently endorsed subthemes highlight the multiple,
different, and individual ways that the data generated by the
app could be used. This kind of technological intervention could
present data to individuals who can then use these data flexibly
to prompt a variety of more nuanced behavioral changes.

Sharing with health care professionals appeared to be a less
important reason for developing the app; again, this chimes with
previous findings [5]. Individuals in this study felt that sharing
their data and facilitating conversations around their illness with
someone and people they trust was important, reinforcing what
previous findings had demonstrated [5]. Communication with
trusted people to improve relationships and manage the
condition together seems important for many people with BD,
while for others who do not have a trusted individual to check
on them, the app seemed to provide an alternative safety net.

Fundamentally the app needed to be easy to use and accurate
when determining mood. This presents programming and
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technical challenges around performance, validity, and
human-computer interaction. The RADAR platform, as used
in depression, multiple sclerosis, and epilepsy, uses passive
monitoring to obtain a general detection of important changes
in the underlying condition, which then triggers active data
completion to provide more granularity and greater sensitivity
and specificity [17,25,26]. Participants articulated that the app
does not necessarily have to be accurate all the time (subtheme:
aid not a tool to be trusted blindly) and that any data from the
app would be triangulated with contextual information, such as
their own personal judgment on their mood and the opinions of
those around them. It does seem important to have an awareness
of how accurate the app is likely to be and this will factor into
any decision-making that is reliant on the app’s data [27].

Participants in our study suggested feasible ways of
incorporating desired features and mitigating the risks of this
technology. Crisis plans and personal alert systems could be set
up when an individual is well, and then they could be reminded
of crisis plans and personal alert systems when they are unwell
(similar methods have been used in diabetes care [28] and
epilepsy [29]). The person with BD could nominate 1 individual
to receive a notification if the app considered that the person
with BD might be unwell—again, similar to recent developments
with seizure or diabetes tracking apps [28,29]. These features
can all be chosen actively and toggled on and off, including all
individual data collection methods. This would incorporate
some aspects of personalization that seem important to people
with BD, both in this study and in others, to account for differing
needs, patterns of illness, and self-management strategies
[5,22,24,30]. Data security should be considered carefully, and
we should assume that many individuals will be skeptical about
sharing their data with mental health services.

Participants in our focus groups did not feel that the app would
feel confronting and potentially exacerbate any negative
thoughts [31] via increasing awareness of depressive symptoms;
however, other studies have suggested that this may be the case
with mood-monitoring apps [32,33]. Some participants were
concerned about the risks of using the app and there was a
concern about technology exacerbating the risks that people
with BD already face, for example, vulnerability, abuse, a loss
of autonomy and independence, and stigma.

Limitations
The limitations of the study are mentioned subsequently. The
sample reported here is small and is unlikely to be representative
of those with BD more broadly, partly because we specifically
recruited individuals with an interest in smartphone-based
interventions and mood tracking. However, it did show diversity,
both in terms of demographics and subthemes and views
articulated. The recruitment was based on the kind of people
we expected would ultimately use the app therefore was a
pragmatic sampling method to best inform the final intervention.
As most of these individuals were interested in mood-monitoring

interventions, the degree of engagement and detailed discussion
was likely higher than if we had selected individuals who did
not have a particular interest in mood-tracking or digital
interventions. Another limitation of this work was that we did
not systematically record ethnicity data or previous experience
with mood-tracking platforms. We were limited to how much
personal data we collected and reported so that the data,
combined with direction quotations, would not identify
participants who were assured of anonymity through ethical
review and individual consent.

The app was discussed hypothetically with a demonstration or
discussion of possible features or usability; therefore,
participants did not use the app. It is possible that following
use, opinions may change; however, mostly the discussion
around potential features, risks, and usability was theoretical,
hence we decided to include a hypothetical discussion. Further
work could iteratively develop the app, incorporating this
feedback and these views into its development. A series of
rounds of qualitative work could be conducted to gradually
develop a feasible, usable, and acceptable app for people with
BD. Furthermore, these results are specific to the RADAR
platform, but there are many commonalities between passive
behavior-tracking apps. Therefore, it is reasonable to consider
the applicability of other platforms. These focus groups highlight
the importance of accuracy and performance of digital
mood-tracking apps [32,34,35].

Using the principles of RRI, we have considered and reflected
on the issues identified by stakeholders as well as mitigation
practices in the iterative development of this app; however, this
is largely hypothetical. As we develop the app further into a
useable prototype and the clinical utility is increasingly explored,
we will continue engaging with stakeholders to anticipate and
act upon risk detection and risk surveillance to anticipate
potential misuse or unintended use as well as prioritizing safety,
inclusivity, and responsible innovation [11]. This is particularly
important considering the potential risks or harms highlighted
here and previous concerns around the potential adverse effects
of mood-monitoring interventions [32,33].

Conclusions
This study suggests that people with BD, who are interested in
using passive technology to monitor mood, wish to do so for a
wide variety of purposes and using a variety of different methods
of using the data. Principally, people with BD wished to use
this novel technology to aid them in self-managing their BD
with greater insight and a better understanding of potential
triggers. There are a few key features that may aid this
functionality, for example, sharing with trusted individuals and
the reminder of crisis plans and personal alert systems. Future
development of passive mood-monitoring technologies should
not assume that the involvement of formal mental health services
is desired.
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